VANISHING TUMOR of the lung is an appropriate designation for a localized transudative interlobar pleural fluid collection in congestive heart failure. It derives its name from its frequent resemblance to a tumor in the roentgenogram and from its tendency to vanish following mobilization of the fluid and effective diuresis.
Inasmuch as only about 18 cases'-'4 have been reported in the literature, one would presume that the lesion is rare. Therefore, we were surprised to have encountered 6 cases in the past year, 4 of which we are reporting herewith. Doubt as to the rarity of the disorder was confirmed by talks with radiologists, who were aware of the entity; it seems generally unfamiliar to internists. The frequency of vanishing tumors of the lung must be greater than reported data indicate. At the Philadelphia General Hospital where admissions run about 25,000 per year, one of the radiologists recalls about 10 such cases over the past 15 years. '5 The prerequisites for the development of a vanishing tumor of the lung are (1) congestive heart failure and, probably, (2) obliterative pleuritis. The degree of the heart failure may vary from mild to severe. In Laufer's"3 case the interlobar effusion at first was the only manifestation of heart failure. The etiology of the heart disease may be of any type (table  1) . Of the 18 .336 of heart disease was arteriosclerotic in 7, hypertensive in 3, rheumatic in 2, syphilitic in 1, thyrotoxic in 1; the etiology was not stated in 4 instances. Three of our 4 cases had hypertensive cardiovascular disease; the fourth had arteriosclerotic disease.
Obliterative pleuritis prevents accumulation of fluid in the free pleural space so that the interlobar collection is visible. In each of the 3 autopsied cases previously reported3 5 7 there was obliteration of the right pleural cavity except for the fissure between the upper and middle lobes which contained localized fluid. In Austrian's case a fluid collection was also present in the right oblique fissure.7 The simultaneous loculation of fluid in the pleural cavity as well as in the interlobar space is evidence favoring the existence of pleural symphysis. Against the theory that obliterative pleuritis must be present are the findings in Laufer's case'3 in which a collection of fluid in the right transverse fissure disappeared following treatment of the heart failure. Five months later the patient developed bilateral pleural effusions. Thus, the pleural cavity could not have been obliterated at the time the interlobar effusion was present.
In most of the reported cases there was no adequate history to account for the obliterative pleuritis. Flattened diaphragms and obliterated costophrenic angles are not at all uncommon in mass surveys. These may be interpreted as evidence of old pleurisy with probable pleural symphysis. A significant percentage of such individuals when interviewed have no recollection of an episode of acute Circulation, Volume II, September, 1950 pleurisy. It might also be noted that phthisiologists are familiar, from unsuccessful attempts to induce pneumothorax, with the fact that chest x-ray films may reveal no evidence of pleurisy despite pleural symphysis. CASE REPORTS Case 1. F. R. H., a 53 year old white man, was well until February, 1948, when he suddenly became dyspneic while at work as a railroad trainman. He was hospitalized for three weeks and was told he had "bronchial trouble." X-ray examination showed _ his chest to be normal. He returned to work and remained relatively asymptomatic except for progressive exertional dyspnea. In September, 1948, he again developed sudden dyspnea which was promptly relieved by an injection administered by his physician. Since then he had had a productive cough, especially in the morning. In October, 1948, he had a recurrent attack of dyspnea associated for the first time with wheezing. An electrocardiogram is reported to have indicated changes possibly due to an old anterior myocardial infarction. Digitalis was then prescribed by his physician and he improved slightly. His dyspnea and wheezing increased thereafter until he was no longer able to work. He remained under treatment for "asthma" but, by December, 1948, he had lost 10 pounds over a 3 month period. On his own initiative he visited the survey unit at the Philadelphia Tuberculosis and Health Association where a photofluorogram was interpreted as showing a tumor or cyst of the right lung. These findings were confirmed by large films taken Dec. 7, 1948 ( fig. 1A ). Immediate hospitalization was recommended.
On Jan. 5, 1949 the patient was admitted to the Hospital of the Woman's Medical College. X-ray examination on the same day ( fig. 1B ) revealed a mass in the right lung but in a different location from that reported on Dec. 7, 1948. An electrocardiogram taken Jan. 6, 1949 disclosed a heart rate of 86 with frequent premature ventricular contractions originating in different foci. The QRS complexes were low in voltage in Lead II and inverted in Lead III. The T waves were inverted in Leads I, CF4, CF5 and CF6, and diphasic in Lead II. The left axis deviation and the T-wave changes suggested myocardial damage secondary to hypertension. Because the patient had been admitted as a carcinoma suspect, bronchoscopy had been ordered. On Jan. 7, 1949 endoscopy revealed a congested tracheobronchial mucosa. Bronchial secretions were normal in cytology and on culture. Routine blood count, blood sugar, blood urea nitrogen and urinalysis were not remarkable. On Jan. 8, 1949 the admission chest film was compared with the film taken prior to admission. The change in the position of the "mass" was recognized at once as the shift of localized fluid so that a diagnosis of "vanishing tumor of the lung" was made.
Cardiac consultation revealed dyspnea at rest, slight orthopnea, faint cyanosis, and bilateral engorgement of the neck veins in the semirecumbent position. The heart was enlarged, the rate was rapid and increased with slight exertion. Frequent premature ventricular contractions were present. The aortic second sound was accentuated. At the mitral area there was a blowing systolic murmur. A gallop rhythm was present. Blood pressure was 150/110. Bilateral basal rales were present. The liver was tender and the edge was palpable 3 fingerbreadths below the costal margin in the midelavicular line. There was no ascites or edema. The patient had hypertensive heart disease with congestive failure and it was agreed that the pulmonary "masses" represented interlobar fluid collections. The previous attacks of dyspnea and bronchospasm were interpreted as episodes of left ventricular failure. A saltpoor diet and continued digitalis were prescribed. ( The patient had been taking 0.1 Gm. of digitalis daily). The patient was given 2.0 cc. of MIercuhydrin intramuscularly as a therapeutic measure. Two days later, on Jan. 10, 1949, the patient was remarkably improved. He was clinically free of failure and the gallop rhythm had disappeared. Re over a period of 10 months despite medical attendance. The diagnosis of a mass was made entirely on the basis of the survey photofluorogram without the advantage of an interview with the patient. Because of the discouraging results in bronchogenic carcinoma it is right and proper that patients with survey films read as "suspect neoplasm" should be hurried to the hospital as medical emergencies. This is the only proved case of vanishing tumor encountered in some 250,000 photofluorograms at the Philadelphia Tuberculosis and Health Association over a five-year period. As a result of the mistaken impression, however, this patient was subjected to bronchoscopy needlessly. Had the possibility of a localized interlobar fluid collection been kept in mind, bronchoscopy would have been postponed until after a cardiac evaluation. The diagnosis was first suspected when comparison films made one month apart showed a change in the location of the "tumor." Suspicion was confirmed by the findings of underlying congestive heart failure and proved conclusively by striking decrease in the size of the densities following diuresis. With continued adequate therapy there has been no recurrence of the heart failure. " For the past three years he had had increasingly severe exertional dyspnea. In the last 3 months frequent attacks of paroxysmal nocturnal dyspnea had occurred. Two months ago he had developed a persistent irritating cough productive of small amounts of whitish material. Ankle edema first appeared four years ago, recurred intermittently, but had increased in severity during the four months prior to hospitalization. For the week before admission the ankles and legs had remained swollen. Recently the patient had noticed occasional chest pain momentarily during exertion.
Past history and systemic review were noncontributory except that the patient had been a moderate user of alcohol for many years. Following the recent death of his wife, his drinking had become excessive.
Physical examination revealed a fairly well developed, well nourished man in no acute respiratory distress. The temperature was 98.6 F., pulse 92 (totally irregular), respirations 28 and blood pressure 140/90. The veins of the neck were markedly distended but not pulsating. The chest was moder-ately emphysematous and breathing was asthmatic throughout. At both bases there were crepitant rales and decreased resonance. The apex of the heart was slightly beyond the midelavicular line in the fifth intercostal space by percussion. The cardiac rhythm was irregular and the rate rapid with a pulse deficit of about 18 beats per minute. The liver was tender and the edge was felt 11.0 cm. below the rib margin. There were no other remarkable abdominal findings. The extremities showed three plus pitting edema to the knees.
Laboratory studies were: hemoglobin 15.9 grams; white blood cells 7,350, with a normal differential count; blood sugar 125 mg. per cent; blood urea nitrogen 17 mg. per cent; normal urinalysis with specific gravity 1.016; blood serologic test for syphilis negative. The electrocardiogram showed auricular fibrillation with a ventricular response of 140. X-ray films of chest made on June 2, 1949 ( fig. 2A ) revealed generalized cardiac enlargement and bilateral hilar vascular engorgement with a rounded homogeneous density in the outer portion of the middle third of the right lung; a lateral view was not obtained. The shadow was regarded as a localized effusion in the transverse interlobar fissure.
The patient was given 1.6 mg. of digitoxin orally in divided doses and 2 cc. of Thiomerin subcutaneously during the first 24 hours, following which the apical rate declined to 100 beats per minute. On the following day he was given 0.4 mg. of digitoxin and 0.2 mg. thereafter daily. He also received ammonium chloride by mouth and an additional injection of Thiomerin. By June 6 the chest rales, leg edema, and liver engorgement had disappeared. The apical rate remained about 88 per minute after June 4. On June 7, x-ray examination ( fig. 2B ) revealed almost complete disappearance of the homogeneous density reported 5 days previously in the middle third of the right lung field. There remained only slight interlobar pleural thickening. The cardiac silhouette was unchanged.
On June 9, 1949 the patient was discharged to the Heart Clinic on a salt-free diet and a maintenance digitoxin dosage of 0.2 mg. daily.
Because of the interest in vanishing tumors due to experience with the previous case, the diagnosis was made easily in this instance. As expected, the interlobar fluid collection vanished promptly following adequate diuretic response.
Case 3. J. S., a 64 year old white woman, attended the Benjamin Franklin Clinic of the Pennsylvania Hospital on July 15, 1949. For the previous year she had had exertional dyspnea, a choking sensation in her throat, anorexia, abdominal bloating, and ankle edema. Despite the swelling of her legs she had lost 30 pounds in weight and complained of fatigue. She also had nocturia several times nightly. In 1926 she had had a caesarean section and in 1932 a cholecystostomy with removal of a gall stone.
On examination the patient was slightly obese. The mucous membranes were somewhat pallid and the lips mildly cyanosed. The neck veins were moderately distended in the sitting position. There was slightly diminished expansion at the base of the right chest, dullness to percussion and a few scattered rales were present in this area and low in the right axilla. The heart was enlarged to the left anterior axillary line. The rhythm was grossly irregular and the ventricular rate was 112. No murmurs were heard. The blood pressure was 110/60. The liver edge was palpable four fingerbreadths below low amplitude of QRS complexes and T waves in all leads. The changes were considered to be related to myocardial damage secondary to coronary disease.
X-ray examination of the chest on July 20, 1949 ( fig. 3A) showed a normal left lung. In the right midlung field there was a rounded shadow at the level of the eighth rib posteriorly in the mid-scapular line. In the lateral view this area of density was well forward and at the site of the interlobar fissure. There was an area of encapsulated fluid in the pleural cavity along the right lateral chest wall from the second to the seventh ribs in the midaxillary line. The right costophrenic angle was obliterated and the right diaphragm was not smooth. The lower lobes showed increased trunk shadows. The radio- Fluoroscopically the right diaphragm was slightly restricted in motion and adhesions were present at the right costophrenic angle. An area of thickened pleura and loculated fluid was present along the right midlateral chest wall. Above the right diaphragm there was a circular area of density thought to be in the transverse interlobar fissure. The right hilum and ascending arch of the aorta were prominent. The heart was rather enlarged to the left and right. Blood count, serology and urinalysis were normal. Sedimentation rate was 20 mm. in one hour and the total protein was 5.8 grams.
Electrocardiogram revealed auricular fibrillation with a ventricular rate of 96, left axis deviation, logic interpretation was encapsulated empyema following some lung infection.
The clinical diagnosis was arteriosclerotic heart disease, cardiac enlargement, auricular fibrillation, Class 4 D, congestive heart failure manifested by loculated pleural effusion and loculated interlobar pleural effusion.
The patient was admitted to the Pennsylvania Hospital on August 10, 1949. She was digitalized over a three day period and maintained thereafter on digitalis, 0.1 Gm. daily. She received 2.0 cc. of Mercuhydrin intramuscularly every day and was given a course of ammonium chloride. She was placed on a salt-poor diet. After one week she lost 7 pounds, the rales disappeared from the right base and her ventricular rate slowed to about 75. The liver decreased in size and the leg edema practically dis-appeared. Subjectively she improved greatly and her dyspnea lessened. X-ray films of the chest made Aug. 19, 1949 ( fig. 3B ), eight days after onset of therapy, showed marked improvement. The locu- She was discharged on Aug. 19, 1949 to the care of her family physician and has apparently been well. duration. A year previously he had a prostatectomy. On examination his blood pressure was 160/80; the * We are grateful to Dr. Louis Cohen for allowing us to report this case to which he called the attention of one of us in 1945. It was the first patient with vanishing tumor of the lung encountered by any of the authors. pulse rate was 120; his neck veins were prominent; there were bilateral basal pulmonary rales; the heart was enlarged to the anterior axillary line and a systolic murmur was heard in the mitral area; the cardiac rate was rapid and the rhythm irregular; the liver was palpable one and a half fingerbreadths below the costal margin; there was slight edema of both ankles. He was afebrile and his blood count was normal. Electrocardiogram showed auricular fibrillation, left axis deviation and T-wave changes indicating left ventricular strain and severe myocardial damage. On admission he was placed on digitalis, 0.1 Gm. twice daily, ammonium chloride, 0.5 Gm. four times a day, and aminophylline, 0.240 Gm. intravenously daily. On November 17, the day following admission, a roentgenogram of his chest ( fig. 4A ) was interpreted as probable metastatic neoplasm with myocardial failure. Upon re-examination on December 3 (fig. 4B ) the pulmonary mass had disappeared. He was discharged from the hospital, improved.
The radiologic diagnosis of empyema was discounted by the clinician on the basis of congestive heart failure which made it probable that the densities in the right lung represented localized effusions secondary to failure. The excellent response following diuresis confirmed this suspicion. The disappearance of the encapsulated effusion along the chest wall prior to that of the interlobar collection of fluid is reminiscent of the behavior of the fluid in DiMaio's case.14 According to Schwedel16 the fluid in the interlobar space disappears before that present in the general pleural cavity.
DISCUSSION
Hydrothorax in congestive heart failure is predominantly right-sided'7 and the majority of the reported cases of vanishing tumor of the lung are also right-sided. The transverse fissure between the right upper and middle lobes was involved in every reviewed case (table 2) . This was true in our 4 cases as well. In Kiser's4 case there was coexisting pericardial effusion which disappeared along with the interlobar fluid following diuresis. Stein and Schwedel9 reported a case with a collection of fluid in the fissure of an azygos lobe although there was also free fluid in the pleural cavity. The only reported cases with more than one localized effusion are those of Austrian7 and Roeslerll in which fluid was present simultaneously in the right transverse and oblique fissures and that of DiMaio'4 in which, in addition to a collection in the right transverse fissure, there was a localized fluid mass in the right upper lateral portion of the pleural cavity and in the anterior superior paramediastinal space. In one of our cases (case 1) there were localized fluid collections in the right transverse and oblique interlobar fissures and in two others (cases 3 and 4) the right transverse fissure and right lateral chest wall were involved at the same time. One of the cases recorded by Stein and Schwedel9 had thickening of the left oblique fissure. In a case known to us, but not being reported because of lack of adequate clinical details, there was fluid in the left oblique fissure as well as in the right transverse fissure.
Generally the interlobar pleural effusion is not demonstrable by physical examination although other evidence of congestive failure is easily obtained. The amount of fluid is usually small, deeply seated and surrounded by lung substance. The diagnosis is made by fluoroscopy or from the roentgenogram. The appearance is most often that of a well defined homogeneous density, usually in the right lung, occupying especially the transverse, but occasionally the oblique interlobar fissures. In the roentgenogram the shadow may assume round, oval, spindle, semilunar, wedge or linear shapes depending upon the volume and position of the fluid, the projection angle and the amount of surrounding pulmonary compression."' Fluid in the transverse fissure is best observed in the anteroposterior view but fluid in the oblique fissure is best visualized in the lateral view of the chest.9 Case 1 illustrated this well. Aspiration for diagnostic purposes is contraindicated because of the possibility of inducing hemorrhage and/or pneumothorax. The therapeutic response to diuresis is confirmatory and usually prompt. When congestive failure recurs the fluid may return to the original localized site. In Stewart's3 patient the interlobar effusion in the right transverse fissure disappeared three times only to recur a fourth time prior to the death of the patient.
The differential diagnosis must include all the causes of interlobar effusion: pneumonia, tuberculosis, malignancy, infarction, together with more rare entities. There must be excluded conditions resembling interlobar fluid collections, such as empyema and abscess, primary and metastatic neoplasm, cyst, arteriovenous aneurysm. Robbins and Hale '9 point out that atelectasis of the right middle lobe should not be confused with interlobar effusion. None of these can be influenced by diuresis as can a localized interlobar effusion. SUMMARY Four cases are reported of so-called "vanishing tumor of the lung" (localized interlobar pleural effusion in congestive heart failure) and the subject is reviewed.
It is suggested that the condition may be more common than the literature indicates.
